Abstract. The service-oriented paradigm plays an increasingly significant role in designing and governing IT architectures in organizations. The identification of services belongs to the most important parts of the service management lifecycle and is essential for the successful implementation of service-oriented architectures (SOA). However, existing methods for service identification mostly ignore situation-specific factors for such projects. Situational method engineering can be used to design a meta method to support the development of situation-specific methods for service identification. Based on a literature review and two case studies, this paper elaborates on context factors and SOA implementation goals being constituting elements of situations. These situations are tailored to the service identification domain. Applying this meta method in concrete project situations will help to engineer appropriate methods for service identification.
Introduction
Service orientation is currently a dominating paradigm for enterprise and IT architectures. Service-oriented architectures promise a greater flexibility of IT and a faster adoption to changing business needs. The identification of services is one of the most important steps for successful SOA implementations and many authors have developed methods for this purpose (for an overview see [1] ). Interestingly, most of these methods are based on a one-fits-all approach and do not consider a configuration of methods depending on different circumstances.
The field of situational method engineering (SME) offers opportunities to overcome these shortcomings. A central aspect behind it is that a fixed method is not suitable for all situations that occur in reality. Thus, methods have to be adaptable to different kinds of situations. This paper elaborates on context factors and SOA implementation goals to identify situations in the field of service identification. These are necessary to support a reasonable configuration of fragments that are developed as part of the meta method for the configuration of methods for service identification. Identifying situations is pivotal for this meta method and the focus of this paper.
Designing suitable fragments complements the meta method and will be discussed briefly herein.
The paper is structured as follows: Section 2 discusses related work in the fields of SME and service identification, outlines the research design and describes the scope of this paper. In section 3, context factors and SOA implementation goals -both being defining parts of a situation -are elaborated in detail. The design of method fragments for service identification is presented in section 4. Section 5 reflects on limitations, proposes avenues for future research and provides a conclusion.
Foundations of a New Meta Method
This section discusses related literature in the field of SME and service identification. The research process used to derive the context factors is outlined. Furthermore, scope and goals of the meta method are defined.
Situational Method Engineering and Configurability in Existing Approaches
It is commonly accepted that no universal method constructed at time (t 1 ) can fit every conceivable situation in which it is applied in time (t 2 ) [2] . Actually, it is quite improbable that a rigid method developed from theory is applicable in a concrete setting without modification [3] and therefore, the concept of SME emerged (see e.g. [4] ). The central aspect behind it is that a fixed method is not suitable for all situations that occur in reality. Thus, methods have to be adaptable to different kinds of situations. To support this adaptability, smaller parts of a method -so called method fragments -are created and can be composed depending on the situation at hand [5] . Method fragments consist of the four elements activity, technique, role, and result [6] . Unfortunately, the term method fragment is inconsistently used in literature [7] . Ågerfalk et al. [8] define method fragments as "standardized building blocks based on a coherent part of a method" (p. 360). A situational method can be constructed by combining a number of method fragments. For the purpose of this paper, any reasonable combination of method elements representing a coherent part of a method shall be referred to as method fragment [8] .
According to Bucher et al. [9] , there are two adaptation mechanisms to engineer a situational method, namely situational method configuration and situational method composition. Situational method configuration follows the so called adaptive principle. This means that a base method is created at design time (t 1 ) and configured in certain contexts at time (t 2 ). For situational method configuration, situational changes to a base method have to be foreseen and planned when a situational method is developed at time (t 1 ). In contrast, situational method composition provides for a spontaneous combination of method fragments (orchestration) that does not have to be foreseen at (t 1 ). There is no pre-defined base method that is adapted. Instead, method fragments are combined and aggregated as required at (t 2 ). Börner [10] suggests a third possibility, in which pre-composed methods are assigned to situations in (t 2 ). Although methods are defined in (t 1 ) already, there is no pre-configured base method in this approach.
Many authors agree that characteristics of a project have to be defined in order to describe a situation [11] [12] [13] . Still, according to [9] they do not explicitly say what constitutes a situation. For the purpose of this paper, Börner's [10] concept of a situation is used. It defines context factors and SOA implementation goals as two determining factors that constitute a situation.
The analysis and comparison of existing service identification literature is the basis for the development of a meta method for situational methods conducted in this paper. Additionally to the literature analyzed by [1] , two currently published approaches [14, 15] were included in this paper. All approaches were examined considering their description of activities, roles, techniques and results as well as the configurability of the presented methods. The first four criteria were chosen because they are commonly used elements for methods and method fragments [6, 16] . Configurability is frequently regarded important in SME literature. However, in the field of SOA and especially in service identification a lack of configurability of methods can be stated.
Since activities are the focus of all compared approaches, they are described precisely in most cases. Many techniques and intermediate results are usually provided as well. The most striking feature is the almost complete absence of roles. Although many authors discuss the importance of business and IT alignment, all compared service identification approaches tend to underestimate the significance of properly assigning roles to respective activities and techniques. Roles will play an important role when method fragments are assigned to situations.
The configurability describes the possibility to choose adequate fragments that suit the situation at hand and arrange them in an adequate sequence. The latter means that activities used in an approach do not have to be executed in a linear order but can be used iteratively and hence allow for loops or iterations. Although hints on possible configurations can be found in some places, none of the authors explicitly incorporates the former into their approach. Since the goal of this paper is to guide the engineering of situational methods, configurability of service identification methods will be considered a crucial feature.
Research Design
The development of a meta method for service identification methods presented herein is based on a hybrid research approach combining several research methods to gain a richer understanding of the topic [17] . Construction of the meta method supported by SME belongs to the realm of design science. The derivation of relevant context factors builds on both desk research, i.e. literature reviews, and case study research. Since the identification of relevant context factors is an explorative goal, a case study approach was deliberately chosen to give the results an empirical grounding. Case studies are appropriate in this respect because they "provide descriptions of phenomena" [18] . Furthermore, case studies are particularly relevant for research in its "early, formative stages" [19] which applies to the field of SOA [20] .
The case studies were conducted in two SOA implementation projects in Australian companies providing completely different environments. One of the companies is a small data provider; the other is one of Australia's biggest insurance companies. The significantly diverse settings of both cases opened up a continuum [21] of instantiations for identified context factors, i.e. their parameter values. At the insurer, researchers conducted an action research study. They actively participated in the project and helped test and apply a service analysis & design methodology developed by them previously. In the second case study, the most important sources of evidence have been interviews that were conducted shortly after the project had been completed. The data provider's employees and researchers were the interview partners. The researchers had helped the data provider to implement an SOA in order to enable the retrieval and analysis of heterogeneous data from different sources (grid environment) spontaneously in an unforeseeable fashion (ad-hoc).
The interviews have been transcribed afterwards and analyzed along with all other documentation and reports. In an iterative approach, relevant context factors were determined based on this data and compared with related literature. The identification of such factors (concepts) was conducted by employing techniques from grounded theory, for example, open and axial coding [22] , and interpretative techniques [23] . Even though these coding techniques were not used to their fullest extent, the general approach and respective tools supported the assignment of statements from the interviews and documents to concepts. The goal was to detect relevant particulars within the case data and to identify relevant concepts [24] , i.e. context factors.
Goals and Scope of the Meta Method
Due to the lack of configurability in existing approaches, this paper argues that situational method engineering can support methods for service identification that suit certain project situations and are thus situation-specific. Particularly, context factors (including their respective parameter values) and SOA implementation goals that jointly determine a situation are the focus. They provide the basis for the intended meta method that is subject to ongoing research. This meta method encompasses the identification and description of context factors, their value parameters and SOA implementation goals. Together, combinations of these parts constitute a situation. Every instantiation of a method will rely on the situations that will be developed in section 3 since context factors, value parameters and SOA implementation goals belong to the service identification domain. Thus, the latter are design elements of this meta method. Apart from situations, the meta method also includes descriptions of method fragments. Principles of fragment design will be outlined and shown exemplarily in section 4. Figure 1 illustrates that the meta method encompasses the identification of situations and the design of method fragments. Both are necessary for the configuration of situational methods. Focus of this paper is the identification of situations in the domain of service identification based on relevant context factors and SOA implementation goals. Moreover, the design of method fragments as part of a meta method will be shown exemplarily herein. Therefore, two ways of method reengineering, namely decomposition and exploration, are presented. A generally valid description of how to engineer situational methods in any conceivable situation is left to further research.
Identifying Situations
Following [10] , the combination of context parameters and SOA implementation goals determines situations. Figure 2 illustrates the five necessary steps (a) to (e) to identify situations. These steps are introduced briefly herein (for a more detailed explanation see [10] ): Context factors, respective parameter values and SOA implementation goals that are relevant to the service identification domain, and therefore an important part of the meta method presented herein, will be introduced in the following subsections. A combination of concrete parameter values (e.g. a small company with low budget, no industry-specific legal restrictions producing only one product) and an SOA implementation goal (provision of services for third parties) constitutes a specific situation.
Context Factors
Based on related literature and two recently conducted case studies described in section 2.2, the importance of the most influential context factors is discussed in the following. Although these context factors might not be unique to the field of SOA, their consideration in service identification methods will improve applicability of the latter.
It is a generally held belief that the company size is a considerable contextual factor in many kinds of software projects [25] such as service identification in SOA implementation projects. Whereas Sedera [26] proposes three classes of company size, this paper follows Welsh and White [27] who suggest only two. Hence, companies are differentiated into small and medium-sized enterprises on the one hand and large companies such as multi-national enterprises on the other hand. The former shall comprise organizations with up to 250 employees [28] .
The budget of a project plays an important role when it comes to choosing necessary steps and general proceeding of a method for service identification. Generally, a generous budget that allows for an extensive time frame provides the opportunity for a thorough and systematic application of identification methods. One would expect the utilization of many techniques in order to ensure a high quality of implemented services. A detailed analysis of available strategic and technical documents would be typical in such circumstances. Literature confirms that the budget has implications on the number of available staff, the time pressure and the possibility to incorporate external help from consultants [29] .
Some activities have to be carried out regardless of the budget. Still, there might be obligatory as well as optional techniques which support the activity. Consequently, an exhaustive use of techniques would only be chosen if financial resources are easily available. The parameter values generous funding and low budget will thus be used for this context variable.
Depending on a company's strategy, services can be provided for different service consumers, for example other divisions (internally), third parties (externally) or both. Strategically important services that lead to a competitive advantage in the market should only be available to end-consumers but not to competitors. A clear distinction between services offered to internal customers, other companies in a value chain or end-consumers is indispensable. If it is known in advance that a service will be offered internally only, a number of activities and results such as the creation of an inter-organizational service map are not applicable in this situation. Moreover, there might be legal constraints that only apply if services are offered to third parties and thus demand an examination of these regulations. An analysis of consumer interaction is always essential whereas the "line of visibility" is much more important if services are exposed to external customers [30] .
For the purpose of this paper, service consumers will be divided into internal and external consumers. Additionally, the case of a service being offered to both is considered.
Skills and experience with both service-oriented architectures and business process management significantly influence the proceeding of service identification. Limited SOA experience on the side of employees often leads to a technical SOA understanding. Project teams that are more familiar with the service-oriented paradigm are more likely to succeed in combining technical aspects with a Business Process Management perspective in mind. Hence, software services that support business processes or at least sub-processes can be the goal of their analysis. Their identification usually includes activities related to the analysis of process models and involves not only IT-related, but also business-related staff roles. If the service identification is limited to a rather technical point of view, the set of method fragments to be considered will therefore be a different one.
The configuration of situational methods and choice of fragments is affected, if for example certain roles cannot be occupied by available employees. Limited employee skills can necessitate external support by consultants. Although this enables the application of certain fragments, this option might be limited by the project budget and might therefore not be feasible. Parameter values for this context factor are SOA skills available, BPM skills available, both skills available and none available. Furthermore, the SOA maturity level a company has achieved is seen as a further influential factor on the delivery strategy of SOA [31] . Thus, it plays an important role in the configuration of methods for service identification. SOA maturity models are used to classify the status of SOA implementations within a company. This paper will use the Service Integration Maturity Model (SIMM) [32] to distinguish advanced organizations with level 4 to 7 from less mature organizations (level 1 to 3) . The former are likely to use more sophisticated and strategy-oriented fragments. The latter usually use more technically-oriented techniques and thus other fragments.
On the one hand, compliance issues can arise from legal obligations and regulatory restrictions. These differ among countries and especially companies that operate in more than one country have to consider legal demands arising from that. In many countries, all companies have to obey certain rules as far as the confidentiality of customer data is concerned. Additionally, some industries such as banking or pharmaceuticals have to adhere to special regulations. Finally, regulations can arise from the fact that a company is listed on a stock exchange, i.e. it also depends on its legal form. On the other hand, internal policies may require corresponding method fragments that address issues like service ownership. Three parameter values will be used for this context factor, namely standard legal compliance, special regulations due to industry, legal form or international operations and internal policies.
Another important context variable is the existence of a designated IT department and thus the degree of centralization of the IT infrastructure. In a small company that lacks an IT department, methods have to be adapted to accommodate for this circumstance. Larger organizations usually have such an IT division or are structured along the lines of business. On the one hand a high degree of centralization or the existence of a central division supervising and governing IT implementation throughout a company usually leads to more transparency. Frequently, at least some information on applications and data is readily available. This can be used as input for service identification method fragments. On the other hand, some fragments demand certain roles such IT administrators or newly composed units consisting of business and IT employees (see also [33] ). In a small company that lacks an IT department, these method fragments are frequently not applicable. Varying degrees and forms of interaction with both customers and employees necessitate the use of different method fragments. In some cases employees are not directly involved in service delivery because the services are very fine-grained and fully automated. The coarser-grained services are, the greater is the possibility that they are only semi-automated or manual and subsequently interact with employees. Customer interaction can be of high importance when the composition of services by the end user is a primary goal. In general, a customer interaction can be obligatory in some places or can happen "on demand" if required [34] . If customer interaction is a major issue for the identification of services in a situation at hand, respective method fragments (e.g. swim lane diagrams that show interfaces to customers) are crucial for a successful implementation. Thus, customer interaction, employee interaction and a combination of both are differentiated for the purpose of this paper.
In a company specialized on one product only, an analysis of a service's reusability is trivial in most cases. The same analysis is much more complex when looking at companies with a wide range of products. An organization can, e.g., be structured by products (business lines), regions, functions or customer groups [35, 36] . Even a multidimensional structure combining two or more dimensions of the above is not uncommon. Thus, the organizational structure can be an important factor when it comes to service identification. Herein, one product companies and multi product companies are differentiated. Table 1 gives an overview of the context variables used and their respective parameter values. After identifying the context factors that are one part of a situation, the next section will elaborate possible goals for the implementation of serviceoriented architectures that are the second constituting part of a situation.
SOA Implementation Goals
The second constituting element of a situation are SOA implementation goals. Depending on the purpose of an SOA implementation, the identification of services can necessitate the application of different method fragments. Many such goals can be found in related literature and the case studies also confirmed some of them. In the following, these goals and their influence on a situational method configuration will be discussed.
The integration of legacy systems is a frequently mentioned goal of SOA implementations [37, 38] . Especially in medium-sized and large enterprises, IT architectures have developed over years or even decades. In the absence of a central governing body, manifold isolated applications were developed and implemented which led to a plethora of problems. New functionalities and updates have to be made separately for each system which causes high maintenance costs. In some cases, it is difficult to find specialists who are able to administer for instance cobol code. Due to their restricted function-oriented view, employees do not know about IT systems of other divisions. This redundancy causes high costs because of unnecessary licensing fees.
Hence, integrating existing applications plays a major role in enterprise IT architectures and is one of the reasons for SOA implementation projects. In this case, techniques such as asset analysis and results that illustrate dependencies of the existing IT infrastructure are crucial parts of the service identification. The knowledge of IT experts about technical interfaces is indispensable.
The identification of outsourcing candidates is another goal for SOA implementations [39] . In this case, costs, performance and strategic relevance of services must be analyzed. On the one hand, based on a business process analyses the exact scope of the outsourcing activity has to be defined. A strategic make-or-buy decision determines which parts of the process are performed within the organization and which parts shall be outsourced to service providers. On the other hand, an outsourcing candidate needs clearly defined technical interfaces. Inputs and outputs of automated services provided by a third party have to be explicated in service level agreements. These outsourcing considerations demand fragments that produce for instance inter-organizational service maps and incorporate strategic aspects as well as detailed technical descriptions.
The agility and flexibility of business processes is a competitive advantage and strongly tied to the concept of SOA [40] . An alignment of business and IT is a necessary precondition to achieve this flexibility. Therefore, a company's strategy, i.e. a business process perspective, has to be considered. An enterprise-wide governance of the IT infrastructure is indispensable to provide for this agility. Hence, fragment results such as service ownership models [41] have to be used.
In contrast to an enhanced flexibility on process services level, the standardization of basic services is meant to avoid redundancies in development and maintenance of IT and thus to reduce costs significantly [42] . The goal is to improve efficiency by reusing a service in as many processes as possible. However, a customer should not be limited in his choice of varieties. A faster processing through increased efficiency should lead to a higher customer satisfaction. Therefore, services that directly interact with customers should not be standardized. This makes fragments for the analysis of the line of interaction and the line of visibility indispensable.
A completely different perspective is taken by companies that aim at the provision of services for third parties. The former specialize on a small part of a value chain concentrating on their core competencies. These companies are able to generate economies of scale by providing services for many other companies typically -not necessarily -belonging to the same industry sector. Hence, the focus here is again on inter-organizational and strategic instruments. Services must be easily exposable to third parties, i.e. interfaces have to be well-defined and performance has to be readily measurable. Method fragments should thus concentrate on interaction, interface analysis and the strategic value of providing a service to third parties.
Designing Method Fragments for Service Identification
In order to design situation-specific methods for service identification, method fragments that support this identification have to be provided. There are basically two possibilities to design these method fragments [43] . On the one hand, fragments can be re-engineered from existing methods. On the other hand, they can be designed from scratch in case no experience exists, i.e. no fragments or elements can be retrieved from existing approaches.
As shown in section 2.1, literature provides a number of methods for service identification. Although they include many effective method elements and fragments, the lack of configurability is a major shortcoming. Thus, the following design of method fragments will concentrate on re-engineering of existing methods rather than on ad-hoc construction. Ralyté [44] identifies two ways to design method fragments from existing methods, namely decomposing models from existing methods and exploring different possibilities to apply a model (p. 5). In the following, both will be introduced. Two examples of method fragments will show the applicability to the service identification domain.
Decomposition
Identifying fragments through decomposition is supposed to be easier than creating new ones through exploration and should thus be the first step. Most of the fragments that can be found in existing service identification approaches concentrate strongly on the result of activities and are thus strongly product-driven. In these cases the process part -including roles and techniques -has to be conceptualized in order to obtain fragments. In cases where a fragment is identified by process model decomposition, the product part has to be elaborated since the processes are already available [44] . The following is one example of a fragment that was decomposed from an existing method [30] and enhanced as far as the process part is concerned.
Fragment 1: Overview of Existing Process Models

Description:
If there are documented business processes, these should be used for the further analysis to save time and money if possible. Input:
Meaningful documents of existing business processes from formerly conducted Business Process Management (BPM) projects Preconditions: If no BPM projects had been conducted before, it is necessary to identify business processes before using this fragment. Taken from:
Klose, Knackstedt, Beverungen (2007) Design:
In the first phase "preparation" of their approach, Klose et al. [31] include the task "prepare existing process models" into their procedure model (p.1804). Since the authors describe activity, techniques and results, the fragment is identified by product decomposition. Only the role to perform the activity has to be added in order to complete the fragment. Activity: Preparation Role:
Employee of the business department Technique:
Prepare existing process models Result:
Consolidated and complete set of hierarchical process models, modeling conventions 
Exploration
After identifying as many fragments as possible in this first step, exploration is used to find additional fragments on the basis of the elements used in existing approaches. Thus, concrete activities, roles, techniques and results found in different sources are extracted and subsequently used to design new fragments. A comprehensive overview of elements cannot be provided herein, but examples for these constituting elements of methods will be given in the following. The most important sources are the literature on service identification and the two case studies described in section 2. Activities: Many approaches use activities such as service analysis and service categorization. Preparation is also a common activity to be found in literature. However, activities like goal definition or develop SOA strategy can be found in only one approach, respectively. Some authors use the word activity for very detailed descriptions of how something has to be done. In the definition used herein this would rather be a technique. Furthermore, one and the same activity might have different names in different approaches. This makes consolidation a difficult task.
Roles: Despite their importance, roles only occur in four of the seven compared approaches. Sometimes they are hard to identify as such because the notion of consumer view might be used where employee of the business department would be a better description. Besides the employee of the IT department, roles like project manager were important in the case studies. Related literature additionally suggest new roles such as a service design unit for certain activities [33] .
Techniques: Consolidating all techniques utilized in literature is difficult since most approaches offer plenty of techniques with sometimes overlapping components and scopes. However, there seem to be some typical and wide-spread techniques that are common to many approaches such as decomposition of business processes and asset analysis. A couple of other techniques that were frequently encountered are goal service modeling and use case modeling. It is noteworthy that the scope of the listed techniques can differ considerably. Using a governance questionnaire is a straight forward and unambiguous procedure with limited scope and little room for interpretation. The decomposition of business processes is much more complex and likely to yield different outcomes depending on who actually conducts the task.
Results: Similar to the significant number of techniques, there are many results presented as part of the methods. These results are outputs of respective activities and techniques and can be an input for the next activity. Thus, they are a crucial link between method fragments. The results themselves are quite different in nature and reach from technical interface descriptions to comprehensive SOA strategy documents or network models on an inter-organizational level. Use cases, reference processes and activity diagrams are examples for other results.
Fragment 2: IT Governance Analysis
Description:
An organization can have manifold demands when it comes to implementing new IT infrastructures. Using agile methods for example could be one imperative. Technical restrictions, programming language, interfaces or naming conventions can impose restrictions on IT projects. Hence, these IT governance issues can be covered by a questionnaire and are incorporated in this fragment. Employees of the business and the IT department jointly forming a so-called service design unit (SDU) form an important role to successfully design services based on this questionnaire. Input:
Information on IT governance, IT strategy, SOA strategy Preconditions: Derived from an organization's strategy, the IT strategy must be defined and documented before an analysis for service identification can be performed. Often, conventions and principles regarding the implementation and development of IT are not explicated in readily available documents. Therefore, it might be necessary to interview (IT) managers in order to retrieve necessary information. Based on the elements identified previously, more fragments can be designed. Elements that are used in fragments created through exploration are taken from more than one existing approach because if they were to be found in one single approach, the fragment could have been derived by decomposition as shown in section 4.1. Fragment 2 is one example for a fragment designed by exploration.
Conclusion and Further Research
This paper outlined the necessity of designing situation-specific methods for service identification since a literature review attested a missing configurability of existing approaches. Hence, a meta method should guide the engineering of such situational methods. An important part of this meta method is the definition of situations in the domain of service identification. Thus, the identification and discussion of context factors and SOA implementation goals was the centerpiece of this work. The idea of how to design method fragments was explained briefly and shown at two examples.
On the way to creating a meta method for the construction of situation-specific methods for service identification there are a number of limitations that should be considered. The identified context factors are based on an extensive literature research. Moreover, their significance was supported by two case studies where qualitative research methods were used. An investigation of relationships and interdependencies of these context factors and the SOAIG is subject to ongoing research.
The number of situations has to be restricted to make the approach feasible. Following [10] , the context factors, their parameter values and SOA implementation goals presented herein lead to 17,280 situations. Therefore, the relevance of context factors should be scrutinized through further research. The same is true for parameter values und SOA implementation goals. The aforementioned analysis of interdependencies is also likely to reduce the number of context factor parameter values and thus the number of situations that have to be considered.
Decomposed method fragments extracted from existing methods usually have been applied to real-life projects before and are thus quite reliable. Those fragments created through exploration could be criticized for being an arbitrary combination of elements without proper foundation. Both the exemplary fragments presented in section 4 and further ones that are currently developed are based on literature and the experience of two case studies. Proving quality is difficult and indeed, completeness of a method fragment base that is proposed by many authors [45] cannot be guaranteed. Thus, it is important to feed back information from projects that will use the meta method in future. This will improve fragments and give them a stronger empirical grounding.
As demonstrated, ideas from SME can contribute significantly to the field of service identification by supporting the design of situational methods. In order to build a comprehensive meta method, experience and expert knowledge from the service-oriented domain have to be incorporated in this meta method. Further case studies or action research could support an empirical validation of this meta method.
